Veratridine triggers exocytosis in Paramecium cells by activating somatic Ca channels.
Paramecium tetraurelia wild-type (7S) cells respond to 2.5 mM veratridine by immediate trichocyst exocytosis, provided [Ca2+]o (extracellular Ca2+ concentration) is between about 10(-4) to 10(-3) M as in the culture medium. Exocytosis was analyzed by light scattering, light and electron microscopy following quenched-flow/freeze-fracture analysis. Defined time-dependent stages occurred, i.e., from focal (10 nm) membrane fusion to resealing, all within 1 sec. Veratridine triggers exocytosis also with deciliated 7S cells and with pawn mutants (without functional ciliary Ca channels). Both chelation of Ca2+o or increasing [Ca2+]o to 10(-2) M inhibit exocytotic membrane fusion. Veratridine does not release Ca2+ from isolated storage compartments and it is inefficient when microinjected. Substitution of Na+o for N-methylglucamine does not inhibit the trigger effect of veratridine which also cannot be mimicked by aconitine or batrachotoxin. We conclude that, in Paramecium cells, veratridine activates Ca channels (sensitive to high [Ca2+]o) in the somatic, i.e., nonciliary cell membrane and that a Ca2+ influx triggers exocytotic membrane fusion. The type of Ca channels involved remains to be established.